fort in the right eye, occurring for a few days shortly after the onset of the symptoms.
On examination the visual acuities on the right and the left (VAR, VAL) were reduced to counting fingers at 50 cm. In both eyes there was a central scotoma and an afferent pupillary defect. The right fundus showed optic atrophy. The remainder of the examination was normal. A lumbar puncture revealed normal CSF; protein electrophoresis was not then available.
In 1980, 7 years after the initial presentation, he suffered an episode of diplopia and dysarthria of sudden onset which recovered over 2 weeks. In 1981 he was readmitted following further deterioration of the vision in the left eye. On examination the acuities were VAR 3/60 and VAL, perception of light. There was a central scotoma on the right and bilateral optic atrophy: Motor examination showed ataxia and pyramidal signs in all limbs. A CT scan showed mild cerebral atrophy with small areas of low attenuation in both hemispheres. The Over the following 2 months VAR fell to 6/60 and examination showed bilateral central scotomata and bilateral optic atrophy. Investigations, including air encephalography and lumbar puncture were normal, although the CSF was not examined for oligoclonal bands.
His condition remained unchanged for 3 years. He then began to notice persistent tingling in his extremities and difficulty in identifying objects with his right hand. There was no remission in these symptoms, although it was noted that the tingling became worse with exertion. On examination in 1982, the acuities were VAR 6/60, VAL 6/60 with bilateral central scotomata and optic atrophy. There was ataxia in the lower limbs with an extensor plantar response on the right. Sensory examination showed absent vibration sense below the costal margin and astereognosis in the right hand.
SEPs to median nerve stimulation showed normal plexus responses (N9), absent cervical responses bilaterally (N1, N13 and N14) and delayed cortical responses (N20). These findings were reported as consistent with a cervical cord lesion (Dr NMF Murray). A CT scan was normal. Lumbar puncture showed a CSF protein of 0-5 g/l with an oligoclonal pattern on electrophoresis.
A diagnosis of laboratory supported definite multiple sclerosis was made on the grounds of the progressive history, signs and laboratory evidence of multiple lesions and oligoclonal bands detected on polyacrylamide gel electrophoresis of CSF protein.
Case 4: A 40-year-old male presented in 1981 with a 4 month history of visual impairment. He initially suffered Ormerod, McDonald episodes of bilaterally blurred vision of sudden onset, coming on over a few seconds and lasting 30-60 minutes. Over a period of 3 to 4 weeks about 10 of these attacks had occurred at decreasing intervals. At this time he noticed that his vision did not return to normal between episodes. The course then was of progressive visual impairment affecting the left eye mainly. He also noticed a deterioration in his appreciation of colours.
On examination the visual acuities were VAR 6/9, VAL 6/60. Colour vision was reduced with 2/17 Ishihara plates correctly interpreted on the right and none on the left. The visual fields showed a superior temporal altitudinal defect on the right and a dense left central scotoma. There was a left relative afferent pupillary defect with optic atrophy and slits in the nerve fibre layer on the left on fundoscopy. The remainder of the examination was normal. Visual evoked potentials (VEPs) were bilaterally abnormal being almost absent from the left and markedly degraded from the right. There were no central field P100 responses. Bilateral carotid arteriograms, air encephalography and CT scan were normal. The CSF contained no cells but a protein of 0-82 g/l and oligoclonal banding on electrophoresis.
Late in 1982 he began to suffer some unsteadiness of his gait but had no clearly defined episode of ataxia. There was also a mild, but progressive, weakness of both legs. Over the following 12 months further symptoms developed; he complained of persistent urgency and hesitancy of micturition and difficulty in maintaining an erection. He had an episode of numbness affecting the left side of the face, with objective signs of sensory impairment, lasting approximately 4 weeks.
On examination in 1983 the visual acuities were VAR In June 1983 he developed an internuclear ophthalmoplegia which subsequently resolved. The vision had continued to deteriorate being reduced to VAR perception of light, VAL 6/36.
A diagnosis of clinically definite multiple sclerosis was made on the basis of an episode of remitting sensory disturbance, an internuclear ophthalmoplegia, clinical and paraclinical evidence of further lesions and an oligoclonal pattern on CSF protein electrophoresis.
Discussion
These five cases of progressive visual failure which proved to be due to multiple sclerosis constitute an uncommon problem even in units to which considerable numbers of patients with visual loss are referred. Diagnosis presented considerable difficulty and was delayed for 3 years in Case 3 and 7 years in Case 1. Most familial, toxic, infective and inflammatory causes were readily excluded and the most important differentiation was from tumour. Comparison of the clinical features of these five cases with those of others presenting in a similar way has not allowed us to identify any characteristic clinical features which permit a reliable distinction between multiple sclerosis and compression. Pain is not invariable in demyelinating optic neuritis and is occasionally encountered when the optic nerve is compressed by tumour, aneurysm or mucocele7 of the sphenoid sinus. The field defect is unhelpful: central scotoma occasionally occurs with compression.
Our experience suggests that investigation should proceed along two lines from the start. First, a mass must be actively sought by high resolution CT scanning with enhancement, both of the chiasmal region and the orbits, with reconstruction of the optic nerves throughout their length, including the portions in the optic canals. Plain radiographs should also be taken since they may reveal more clearly than the CT scans an increase in bony density in association with meningioma en plaque involving the sphenoid wings. X-ray tomography of the optic canals may also be required since it may reveal expansion more easily than computed tomography, although the capacity of the latest generation of scanners in this respect has still-to be evalluated.-The scanner may give a clue to sinus disease accompanying a mucocele8 or to a vascular abnormality such as aneurysm or ectasia of the cerebral arteries causing visual loss.9 It cannot however exclude vascular lesions and when in doubt arteriography is necessary.
The second line of investigation should be directed towards finding other evidence of multiple sclerosis. The VEP is of little use in the present context. Although a delay in a well formed P100 is characteristic of multiple sclerosis it is not diagnostic of it: we have seen it with compression of the intracranial optic nerve by aneurysm and meningioma.' Experimental work suggests that in these circumstances compression induces diffuse demyelination in the optic nerves.7 0°Conversely, the characteristic VEP features in compression of the visual pathways are changes in waveform and distribution, reflecting the location of the mass. We have however seen such changes in multiple sclerosis." Abnormalities in the AEP and SEP provide evidence of lesions in the corresponding pathways, but cannot of themselves provide clinching evidence for the diagnosis of multiple sclerosis in the present context. The finding of oligoclonal bands in the CSF provides good evidence of an immunological abnormality in relation to the nervous system which is most often due to multiple sclerosis and was present while the symptoms were confined to the visual system in two of our patients. Again, oligoclonal bands are not found solely in multiple sclerosis. '2 We conclude that progressive visual failure should only be attributed to multiple sclerosis after other causes have been rigorously excluded and the criteria for clinically definite multiple sclerosis strictly fulfilled. 
